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1. Overall Description

This paper proposes a sub alternative 4 to TR 23.856 on SRVCC Enhancements, which anchor the media in the serving network.

2. Discussions
It has been agreed that the performance requirement (interruption time less than 300ms) is fulfilled by R8 SRVCC for home local call (i.e. the two users in the communication belong to one operator and without roaming). The performance requirement may not be satisfied by R8 SRVCC only for following two cases:

1. Roaming case.

2. Inter-operator case without roaming, i.e. the user in home has communication with another user belonging to another operator.

For case 1, the VPLMN will deploy an SBC for the communication of the roaming user, for case 2, the HPLMN will deploy an IBCF for the inter-operator communication. Consider that normally different PLMN has different IP realm, and the UE normally is assigned with private IP address, the SBC/IBCF will allocate a TrGW for the communication.
Our proposal is to use the SBC/IBCF, which anchors the media in the serving network, to speed up the SRVCC procedure.
3. Proposal
We would like to suggest adding the depicted sub alternative 4 into TR 23.856.
Start of change

6.4
Alternative 4 - Media anchor in the serving network

6.4.1
Sub alternative 1

6.4.1.1
Architecture Reference Model

No change to the current architecture is proposed. 
6.4.1.2
Functional Entities

No additional functional entities are proposed.

However, a new functionality is proposed to be defined and handled by the MSC Server, i.e., Visited Access Transfer Functionality (VATF).
6.4.1.3
Message Flows

6.4.1.3.1
Originating sessions in PS

Existing Mobile Origination procedures described in TS 23.237 [4] and TS 23.228 [8] are used to establish a session. The difference compared to TS 23.237 [4] is the inclusion of the VATF by the SCC AS before proceeding with the call setup, i.e., Step 4-8 below. This extra interaction of including the VATF/MSC and MGW allows the media to be anchored in the visited network. It will increase the setup the delay as a function of the round-trip delay that will be added for contacting the MSC in the visited network. This inclusion of the media anchor in the visited network from the SCC AS allows having a similar procedure irrespectively of whether the P-CSCF is located in the visited network or in the home network.
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Figure 6.4.1.3.1-1: Originating session that uses only PS media

1.
UE-1 initiates an IMS multimedia session to UE-2 and uses only PS media flow(s). The request is forwarded to S-CSCF following normal IMS session set up procedures.

2~4.
The service logic with iFC causes the request to be forwarded to the SCC AS for anchoring the session to enable Session Transfer.

4~5.
The SCC AS anchors the session in the MSC / VATF, including media traffic (in the MGW). The SCC AS finds the correct MSC server / VATF to route to by one of the following alternatives
Editor's note: It is FFS for the impact on the MSC/VATF if the user is not CS attached in the MSC/VATF.

-
Pre-configured PSI to the MSC Server based on the serving network the user is currently in. It is then up to the serving network to ensure that the session is anchored in an MSC Server that can handle the subscriber. This could be done with procedures similar to those defined for dynamic user allocation to application servers, i.e., the MSC server is selected based on an algorithm that needs to be same as used by the MME. 

-
The SCC AS finds the MSC Server the user is allocated to (in case it is) by requesting a MSRN from the HSS. 

Editor's note: It is FFS how to use of Pre-configured PSI for serving MSC server at the time of configuration.
NOTE 1: 
In case the terminal is using SMS over SGs as specified in TS 23.272, the subscriber is allocated to a MSC Server while camping on LTE.
NOTE 2:
An optimization of the anchoring of media in the visited network could potentially be done from the P-CSCF in case local breakout with P-CSCF is supported in the visited network. However, it is out of the scope of this section to describe such scenario.

The SCC AS includes the C-MSISDN for the UE-1 when anchoring the session in the VATF, to allow the VATF to have a correct correlation identifier. 

NOTE 3: 
The anchoring means that the access leg is between the UE-1 and the VATF, while the remote leg is between the VATF and the remote UE (UE-2). This also implies that when an access leg update is done, this needs to be sent to the VATF. A remote leg update is always initiated by the VATF. The SCC AS will not use the access transfer procedures and hence is only used for terminating domain selection.

6.
A MGW is allocated for the session by the MSC/VATF. 

7-8.
The MSC/VATF routes the message back to the SCC AS based on the pre-set route header included by the SCC AS.
9.
The SCC AS completes the session setup to UE-2 and sends a response to UE-1. The procedure here is the same as depicted in TS 23.237 [4].

6.4.1.3.2
PS – CS Access Transfer

This clause describes the main differences with existing SRVCC procedures. Some of the procedures that are not impacted have been left out for clarity of the flow.
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Figure 6.4.3.2-1: PS to CS access transfer

1.
Procedures specified in TS 23.216 [10], clause 6.2.2.1 result in that the MME will based on the C-MSISDN determine the correct MSC Server currently anchoring the session, and then the MSC Server updates the media anchoring to forward the media towards the CS access. At this point, no extra signalling is needed within the IMS network. 

NOTE:
The MSC server / MGW can for a certain period of time, send media both on the source access leg and the new target access leg to minimize the interruption delay further. 

2.
If the Gm reference point is not retained upon PS handover procedure, the Source Access Leg is released.

Editor's note: It is FFS for the case that the anchoring MSC /VATF is not the MSC server serving the user at the time of handover, e.g. the user is on a fast moving train.

6.4.2
Sub alternative 2
6.4.2.0
General

The operator shall deploy IMS-ALG(s) that can act as shown in the subclause 6.4.2.3 for communications of roaming users and inter-operator communications of home users. The IMS-ALG shall allocate TrGW(s) for the communications.
6.4.2.1
Architecture Reference Model

No change to the current architecture is proposed. 
6.4.2.2
Functional Entities

No additional functional entities are proposed.

6.4.2.3
Message Flows

6.4.2.3.1
Roaming user originating sessions in PS

Existing Mobile Origination procedures described in TS 23.228 [8] are used to establish a session.
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Figure 6.4.2.3.1-1: Roaming user originating session that uses only PS media

1.
Roaming user UE-1 initiates an IMS multimedia session to UE-2 and uses only PS media flow(s). The request is forwarded to an IMS-ALG, which can be collocated within P-CSCF, the IMS-ALG allocates a TrGW for the communication.
2~3.
The IMS-ALG forwards the request with an indication of supporting eSRVCC to the S-CSCF, the service logic with iFC causes the request to be forwarded to the SCC AS for anchoring the session to enable Session Transfer.

NOTE: 
In terminating case, the indication is carried by the response to the requset.

4~5.
The SCC AS forwards the request without the indication to UE-2 via the S-CSCF.
6-10.
The UE-2 responses to the request.
6.4.2.3.2
Non-roaming user originating inter-operator sessions in PS

Existing Mobile Origination procedures described in TS 23.228 [8] are used to establish a session.
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Figure 6.4.2.3.2-1: Non-roaming user originating inter-operator session that uses only PS media

1~4.
Non-roaming user UE-1 initiates an IMS multimedia session to UE-2, which belongs to another operator, and uses only PS media flow(s). The service logic with iFC causes the request to be forwarded to the SCC AS for anchoring the session to enable Session Transfer. Then the request is forwarded to an IMS-ALG, which can be collocated within IBCF, the IMS-ALG allocates a TrGW for the communication. 
5.
The UE-2 responses to the request.

6.
The IMS-ALG forwards the response with an indication of supporting eSRVCC to the SCC AS via S-CSCF.

NOTE: 
In terminating case, the indication is carried by the request.

7~8.
The SCC AS forwards the response without the indication to UE-1 via the S-CSCF.
6.4.2.3.3
PS – CS Access Transfer

This clause describes the main differences with existing SRVCC procedures. Some of the procedures that are not impacted have been left out for clarity of the flow.
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Figure 6.4.2.3.3-1: PS to CS access transfer

1.
Procedures specified in TS 23.216 [10], the MSC Server initiates IMS session transfer request to SCC AS via S-CSCF.
2.
SCC AS determines that the ongoing session of the UE-1 has been anchored by an IMS-ALG supporting eSRVCC, then sends re-INVITE request or UPDATE request in the ongoing dialog with an indication of eSRVCC.
3.
The IMS-ALG receives the request and updates the intra-leg media segment.
NOTE:
If the MSC Server does not provide the codec used for the original communication, the SCC AS needs to allocate MRF for transcoding, or the IMS-ALG needs to provide transcoding function, or the SCC AS performs R8 SRVCC procedure.
4~5.
The IMS-ALG does not forward the request and sends response to the request.
End of change
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9. Response is sent to UE-1 based on procedures in 23.228
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